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CLAIMS 

- A package for an integrated circuit die 
comprising: 

an integrated circuit die; 

a plurality of metal contacts adjacent fto 
peripheral sides of the package; 

wherein each contact has a substantially 
planar first surface, an opposite substantially 
planar second ^frnace, and a side surface between 
said first ai/d\ ^^Bcofcnd surfaces; 



15 



connected there 




wherein) said/first surfacor has a bond wire 



to, said second surface is exposed 
at a first external surface of the package, and 
said side surface includes a reentrant portion; 
and 

an encapsulant Material which covers the 
integrated circuit/ die and the reentrant portion 
of the side surface of each contact . 
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2. The package of claim 1, further comprising: 

a dije pad having a substantially planar first 
surface/ an opposite substantially planar second 
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surface, and a side su^fac/ between the first 
surface and the second surface; and 

wherein the side sArface of the die pad has a 
reentrant portion, and the encapsulant material 
covers the reentrant/ portion of the side surface 
of the die pad. 




3. The package of c>aim 2, wherein the second 
surface of the die/pad isVexposed at the first external 
10 surface of the package. 



4. The package of claim 2, wherein the die pad 
is internal to the package. 

15 5. The package of claiVn 3, wherein each package 

has a rectangular perimeter arifi has four peripheral 
sides, and said contacts are aligned) in a row along two 
opposite peripheral sides of theYpackage. 



20 6. The package of claim 1 

are aligned in a row along each 
sides of the package. 



rein said ' contacts 
of tha four peripheral 



-40- 



m 



# 



i:fl 

U1 



Vp3 



10 



15 




rein the side 



include a central 



rein the side 



include a central 



rein the side 
include a lip 
die pad and 
reentrant orthogonal 



wherein the side 



include 
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11. A package f or \n integrated circuit die 
comprising : 

an integrated, <f£r\:\iit die; 
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a plurality of metal contacts adjacent to 
peripheral sidles of the package; 

wherein eWch contact has a substantially 
planar first jsArf ace , an opposite substantially 
planar second surface, and a side surface between 
said first and second surfaces; 

wherein saidYfirst surface has a bond wire 
connected thereto, \said second surface is exposed 
at a first external\ surf ace of the package, and 
said side surface includes a reentrant portion; 

a die pad upon which the integrated circuit 
die is placed, said di^ pad including a peripheral 
side surface; and 

an encapsulant mateV^kl which covers the 
integrated circuit die aM the side surfaces of 
each contact and the dip^pa^d; and 

wherein the side iuria^ of each contact 



includes a means for 
between the encapsula 
and the side surface 
means for enhancing t 



Lg the connection 
t mate^al and the contact, 
f the d^e pad includes a 
connection between the 



encapsulant material and the die pad. 
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integrated circuit die package comprising: 
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connected to the frame, 



fe surface, 



.ntially planar tabs 
rame toward the die pad 



pad, wherein each tab 



and 



aces of the die pad and 



portion, 



13 . The leadf rame of 



15 surfaces of the die pad and ta^^nclude a central 
peak. 

14. The leadf rame of claim 12, Wherein the side 
surfaces of the die pad and tabs include a central 
20 depression. 




2, wherein the side 



15. The leadf rame. of claim 12, 
pad and tabs have a first surface, and 



wherein the die 
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surfaces of the die pad and/ tabs include a lip adjacent 
to the first surface, and al reentrant orthogonal 
portion adjacent to said lij 
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16. The leadframe of 
surfaces of the die pad a 
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asperities 




m 12, wherein the side 
acts include 



a leadframe for making a plurality of 

10 encapsulated integrated circuit die packages 
comprising : 

a plurality of die pads, wherei^ each die pad 
has a side surface; 

a plurality of interconnected frames in a 



matrix, where 
connected to pa 
a plural 




saidr die pads is within and 
zh of /the/ frames; and 

substantially planar tabs 
which extend from e4ch frame toward the die pad 
within the particular frame without contacting the 
die pad; and 

wherei-h the side surfaces of the die pads and 
tabs include a reentrant portion. 
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18. The leadframe pf claim 17, wherein the side 



surfaces of the die pads 
peak. 



and tabs include a central 



19. The leadframe of claim 17, wherein the side 
surfaces of the die pads 4 nd tabs include a central 
depression. 

20. The leadframe of fclaim 17, wherein the die 
pads and tabs have a first durface, and the side 
surfaces of the die pads and tabs include a lip 
adjacent to said first surface, and a reentrant 
orthogonal portion adjacent to said lip. 



21. The leadframe oi 
surfaces of the die pads' and 
asperities . 

22. A method of m^ing 
package comprising 

providing a subs 
leadframe, /said leadr 



im 17, wherein the side 
contacts include 




tegrated circuit die 



tantiall/planar metal 
including a frame; 
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wherein a substantially planar die 
pad is within and connected to tzihe 
frame, and substantially planafr tabs 
extend from the frame toward/ the die pad 
without contacting the die/pad; and 

wherein the die pad And tabs each 
have a first surface, an opposite second 
surface, and a side surface, and the 
side surfaces of the /die pad and tabs 
include a reentrant /portion ; 
placing an integrated circuit die on the 
first surface of die pad; 

electrically connecting Reintegrated 
circuit die to the first/ surf; 

applying an encap^-iflant: 
frame so that the integratec 

first surfaces of the die paVi'and tabs, and the 
side surfaces of tlie die pad and tabs are covered 
with the encapsul/nt material, but the' second 
surfaces" of the/tabs are not covered; 

hardening/ the encapsulant material; and 
cutting /the encapsulated frame so that the 
die pad and/ tabs are severed from the frame, a 
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completed package including a die, a ydie pad, and 
severed tabs is detached from the l/eadframe, and 
said severed tabs are adjacent tc/ peripheral sides 
of the package . 



Q 

m 
m 



23. The method of claim 22/ wherein the second 
surface of the die pad also is/not covered with 
encapsulant material 

10 24. The method of clairrf 23, farther including; 

cutting encapsulant material/ to form the peripheral 
sides of the package- 



25. The method of claim 24, wherein the cutting 



15 is done by sawing. 
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26. The/method of claim 23, further comprising 
plating the /second surfaces of the die pad and tabs 
with a met/al after applying the encapsulant material. 



27. The method of 
connecting the leadframe 




2^ further comprising 
electrical ground . 
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*>g- ^ A m^ f^"^ moving a plnrality of i ntegrated 
circuit packages comprising: 

providing a substantially planar metal 
leadframe, said leadframe including a plurality 
interconnected frames in a matrix; 

wherein a substantially planad: die 
pad is within and connected to ^ach of 
the frames; 

wherein a plurality oi 
substantially planar tabs extend from 
each frame toward the ydie/pad /within the 
frame without contacting ttj^d^ pad; 

wherein the die n&ds and tfebs each 
have first surf/ace, ap opposite second 
surface, and/a peripheral side surface; 
and 

wherein the side surfaces of the 



/ 



die pads and tabs include a reentrant 



portion; 

placing/ an integrated circuit die on the 
first surface of each die pad; 
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electrically connecting each integrated 
circuit die to the first surface of Jme tabs which 
extend toward the particular die; 

applying an encapsulant material onto each of 
the frames so that the integrated circuit dies, 
the first surfaces of the di£ pads, and the tabs, 
and the side surfaces of tile die pads and tabs are 
covered with the encapsulant material, but the 
second surfaces of the /tabs are not covered; 
hardening the encapsulant material; and 
cutting the enc/apsulaj^e^ frames so that the 
die pads and tabs /are /severed from their 
respective frame^, a jpltfralx^y of completed 




packages each including a die, a die pad, and 
severed tabs a/e formek/and the second surfaces 
of the severed tabs of each package are adjacent 
to peripheral sides of the package. 



29. The/ method of claim 28, wherein the second 
20 ■ surface of t/he die pad also is not covered with 
encapsulant material . 
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30. The method of /claim 29, wherein the cutting 



is done with by sewing. 

31. The method of claaW 29, further comprising 
plating the second surfaces o)§( the die pads and tabs 
with a metal after applying t#i<^\ encapsulant material 



32 . The method of c 



block of encapsulant mate 
and further including cutt 
form the peripheral sides' 




wherein a single 

all of the dies, 
sulant material to 
kages . 



33. The method of claim 28, wherein each die is 
within a separate/onit of encapsulant material. 



34. The method of claiiA28, further comprising 
connecting the leadframe to electrical ground. 

35. A method of making a l^adfr^me comprising: 
chemically etching a met)^Y sheet to form a 



nd connected to 




frame ; 

wherein a die, pad is wi 
the frame, tabs extend from the \f rame toward the 



die pad withoutXcontact ing the die pad, and the 
die pad and tabs each have a peripheral side 
surface which includes a reentrant portion. 

36. A method of makingV a leadframe comprising: 

progressively stamp\j^ a metal sheet to form 
a frame ; 

wherein a die pzdTJis v^Lthin and connected to 
the frame, tabs extendi from] the frame toward the 
die pad without contacting the die pad, and the 
die pad and tabs each have a\ peripheral side 
surface which includes a reentrant portion. 



